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ABSTRACT 



This study proposes an information system to gather, 
coordinate, and evaluate longitudinal data collected periodically 
from students in sample groups beginning with entry into high school 
and continuing through young adulthood, i.e., five years post 
college. Its purpose would be to gain insight into characteristics of 
the student population, and thereby provide information for improving 
policies for higher education. The report provides background for the 
study and discusses the many aspects of establishing a contralized 
processing facility. The document contains tables, lists, and 
appendices. It is recommended that one responsible body, a service 
bureau, be established to coordinate information into a centralized 
data processing system. (NF) 
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PREFACE 




The California Joint Legislative Committee on Higher Education contracted, 
through Baxter McDonald and Company, with the Computing Sciences Division of 
Aerojet-General Corporation to prepare a conceptual design of a Student Flow 
Information System. The scope of the study was to set forth the design only 
in sufficient detail to provide the legislature with cost estimates and other 
information necessary to make a funding decision. The time for research, design 
and cost estimation encompassed a three month period beginning in October of 
1968. Hence, this report, a culmination of that study, presents details only 
to the extent required to determine the feasibility and approximate cost of 
various alternatives. 



The Aerojet-General Staff members, G. W. Fagerlin, Dr. T. N. Throckmorton, 
and A. C. Wells, wish to express their appreciation to the many educators and 
the personnel of SCOPE and Project TALENT who gave of their time and knowledge 
to enable the authors to compile this report. In addition, we would like to 
express our appreciation to J. E. Evans of the Staff of the Joint Committee 
and A. W. Baxter of Baxter, McDonald and Company, for their constructive comments 
and many stimulating discussions. 
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I. 



INTRODUCTION 



The California Joint Legislative Committee on Higher Education develops 
new legislation and prepares recommendations on other legislative proposals 
affecting the California system of higher education. In order to support these 
actions with substantive information, the Committee desires to gather factual 
data about students as they progress into, through, and out of the educational 
system. The data currently available through cross-sectional statistics only 
permit comparison of enrollments at a particular point in time with similar 
statistics gathered at a different point in time. There is little in these 
enrollment statistics that pennies examination of the dynamics of the educa- 
tional population. 

In the opinion of the Committee, the information desired should be 
derived from longitudinal data collected periodically from individual students 
in sample groups beginning with their entry into the high schools and continuing 
through to young adulthood. Using such data, the Committee expects to determine 
the accessibility of higher education to students of different backgrounds and 
to gain better insight into the flow and persistence characteristics of the 
student population as a whole. In particular, the Committee is seeking 
indicators which, after further investigation, may lead to legislation that will 
offset the undesirable and preventable forms of student attrition and expand 
the accessibility of higher education to students of varying background and 
ability. Further, the Committee expects to be able to develop significantly 
improved policies and programs for the higher educational system and be able 
to measure the success of these at some future date. 

To determine methods of acquiring, storing and processing the desired 
factual data, a contract was awarded to the Computing Sciences Division at the 
Sacramento facility of Aerojet-General Corporation, to prepare a conceptual 
design and estimated costs for the development of an appropriate system. The 
contractual agreement specified that the research design and cost estimation 




Page 1 



X, Introduction (cont.) 



phases were to be completed within a period of three months. Aerojet was to 
determine the types of information to be collected, the samples to be used 
and the method and frequency of collecting data. The final report of Aerojet 
was to indicate the estimated costs associated with the development, final 
implementation and operation of a statewide system. On the basis of these 
several factors, the Committee will make recommendations to the legislature if 
further funding is warranted. 

The Joint Committee is concerned that less than 60% of the students 
entering California High Schools graduate and enter higher educational 
institutions. Of equal concern is that only 20% of those entering high schools 
obtain a bachelor's degree. This information, estimated from cross-sectional 
studies, indicates a condition which may be good or bad, but certainly warrants 
further investigation. The additional investigation must provide answers to 
such questions as: 

. Who benefits directly from our public system of higher education 
and who does not? 

. What is the distribution and flow of students within the educational 
system? 

. In what types of educational institutions does the student receive 
the greater benefit? 

. What should be the functions of the different types of educational 
institutions? 

. What state support should be allocated to the different types of 

institutions for operations, new facilities, new faculty positions, 
new academic departments, and the like? 
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I , Introduction (cont.) 

. Should increasing financial support be afforded a system of 

education in which the output, measured in graduated students with 
bachelor's degrees, seems so meager? 

. How many California High Schools and Junior College Graduates earn 
their degrees at out-of-state colleges and universities? 

. Are the other-than-tuition costs prohibitive except to the more 
well-to-do families? 

. Should the state provide greater financial assistance to lower 
income groups to increase the number of students obtaining a 
bachelor's degree? 

. How should student aid be allocated and how much should students 
be assessed? 

. Aru the admissions policies of our educational institutions 

appropriate to the changing local, state and national environments? 

. Do the California policies of higher education need revision? 

These questions cannot be answered with enrollment data alone. On the 
contrary, the information required must be collected from the individual student 
and the institution. The information needed falls into several general 
categories as follows: 

FAMILY BACKGROUND - Are the students' parents college graduates, low, 
high or middle income, rural or urban, etc.? 
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I, Introduction (cont.) 



SOCIO-ECONOMIC - Is the student single or married , how many dependents 
does he have, is he working while in school, is his employment and enrollment 
full or part-time, etc.? 

ABILITY AND ACHIEVEMENT RECORD - What is the student's grade point 
average and academic aptitude. What degrees has he already earned, etc.? 

LENGTH OF TIME SPENT IN SCHOOL - Did he stay in school as a full-time 
student until completion, was his degree obtained in four, five or six years? 

Did he go to junior college for one or two years, etc.? 

BENEFITS RECEIVED FROM EDUCATION - Is he employed full or part-time, is 
his job related to his education, what is his job level versus years of 
schooling, etc.? 

The answers to the preceding questions, after being subjected to analysis, 
should provide the kinds and types of information needed for legislative evalua- 
tion of such problems as attrition, persistence and flow characteristics of the 
educational population. In addition, it is felt that some subjective evaluation 
of the benefits the individual derives from his educational experience could 
be obtained. 

Knowing the types of information needed, an inventory of data and 
methodology was established. This inventory encompassed other known research 
projects as well as the registration and admissions operations of the educational 
institutions. In the former category were SCOPE and Project TALENT both of 
which are large-scale longitudinal studies with offices in California. Discus- 
sions with these groups provided some data on the mechanics of and problems 
associated with followup studies. Visits to some of the high schools, colleges, 
and university campuses determined that information which is normally collected 
during admissions and registration. 
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The results of the Aerojet work Is reported In the following chapters. 
While the report Is general, there are sufficient details upon which to judge 
the merits and cost of the proposed Student Flow Information System and thus 
whether more detailed design and analysis are warranted. 
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RESEARCH AND ANALYSIS 



This chapter describes the approach followed by Aerojet-General in 
investigating the problem stated in Chapter I. It provides a summary of 
information obtained during the study and discusses the reasons for certain 
decisions basic to the design of the Student Flow Information System. These 

dec • .cns relate to the selection of data elements and the general method of 
data collection. 

A. REVIEW OF AVAILABLE INFORMATION 
1. Initial Study 

In order to insure a mutual understanding of the problem 
between the contractor and the Joint Committee and to obtain greater insight 
into the type of data required, Aerojet-General developed an initial list of 
information elements that might be collected from or about selected populations 
of students entering, progressing through, and leaving the California Educational 
System. This initial list was submitted to an extensive review in a joint meet- 
ing with Baxter, McDonald & Company and staff consultants to the Joint Committee 
on Higher Education. 



Initial discussions during this meeting were directed at the 
need for data which would determine both the flow of students, into, through, 
and out of the secondary and higher educational institutions and the reasons 
why trends in these flows occur. Although the reasons for certain trends are 
of the utmost significance, it became apparent that sufficient data to be 
clearly definitive in this regard would be both voluminous and difficult to 
obtain. For this reason data selected for retention during this review was 
based primarily upon determining the characteristics and number of students 
which follow various paths. This data in itself should provide considerable 
insight into probable causes while providing a clear definition of trends. It 
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II, A, Review of Available Information (cont.) 



would establish an ideal base from which specialized studies could be launched 
to concentrate on more specific causes for those trends. The list of informa- 
tion elements agreed upon during the review is included as Appendix A. This 
list was intended only as a preliminary list, subject to additions and elimi- 
nations during subsequent phases of the study. 

After establishing the data list, efforts were directed toward 
determining the best method of data collection. In order to gain perspective 
concerning the scope and relative magnitude of the data collection requirements, 
ibe 1967 fall enrollments in California schools, both secondary and higher, 
public and private, were obtained from the Department of Finance (8). This 
data is displayed in Table II-l showing a total enrollment of nearly 2.2 million 
students. Of this total approximately 58 percent were high school students. 
Nearly 57 percent of the college students were enrolled in public junior col- 
leges while about 12 percent were in private colleges. Considering the size 
and distribution of this population over various types of institutions, along 
wirh the diverse characteristics of students and the complexity of movement 

taking place, it was apparent that the collection of longitudinal data would be 
a substantial task. 

Two basic alternative methods were considered. The first was 
to obtain data from the educational institutions utilizing existing documents 
and established data collection processes such as registration. The second 
was to obtain data directly from the individuals through follow-up procedures 
similar to those employed by the Project TALENT and SCOPE. In order to evalu- 
ate which or what combination of these procedures provided the best data col- 
lection approach, a series of interviews were conducted, the results of which 
are presented below. 
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II, A, Review of Available Information (cont.) 



2. Interviews wiJi Educational Institutions 

The list of information elements in Appendix A was reviewed 
during on-site interviews with representatives of school districts, junior 
colleges, state colleges and universities. Personnel and locations visited 
are listed in Appendix B. The locations visited were selected by the Aerojet- 
General staff based on convenience of access and an acquaintance with most of 
the personnel to be interviewed. In so doing, the contractor was able to 
acquire considerable information in the short time available for the visits. 
While these locations were not selected by any recognized sampling technique, 
it was felt they represented a reasonable cross section. Further, the repre- 
sentatives interviewed have gained knowledge of the operations at other 
campuses through years of participation in professional groups and conferences. 
The interviews were directed primarily at what data was currently collected, 
how it was collected, and in what form it was available. Similarly the prob- 
lems associated with collecting certain specialized types of information such 
as ethnic group, occupation and salary of parents, etc. were discussed. The 
following paragraphs summarize the results of these discussions. 

Forms used for collection of data from students are standard- 
ized only within the University of California System. Different applications 
forms are used for undergraduate and graduate students. Both the state colleges 
and the universities use card packets (punched card size) for registration. 

Each Junior College Districts visited collected registration data using dif- 
ferent combinations of cards and printed forms. The University of the Pacific 
has an 8-1/2 x 5-1/2 registration booklet with tear-out pages. The elementary- 
secondary school districts use combinations of punched cards and printed forms 
of their own design. Transcripts of a student's previous academic record are 
usually received under separate cover at the time of application. 
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II, A, Review of Available Information (cont.) 



Admissions data from the application is collected for each 
new or re-entering student on a one-time basis at the colleges and universities. 
Registration data is generally collected at the beginning of each quarter or 
semester although some specialized data may be obtained annually. Enrollment 
data at the elementary-secondary level is collected at the beginning of each 
school year. 



At all levels, the institutions collect from each student: 
name, address (permanent and/or current), sex, date of birth, and state or 
country of birth. Selective service numbers are collected on those students 
desiring reports to their draft boards. Although social security numbers are 
not required at all campuses, each obtains it if available. The University of 
California and University of the Pacific now require it of all students and 
most colleges are moving in that direction. Social security numbers are not 
normally collected at the high school level although some schools are beginning 
to use them. 



The name and address of a parent or guardian were the only 
parental family data generally collected. Host institutions do not require 
this for students over 21. More complete data is collected on the parental 
family for those students requesting financial assistance, but is usually 
filed separately in financial aid offices. Aside from marital status, which 
is collected at all levels, marital family data was collected only on an 
exceptions basis. 



At the secondary level, cumulative folders usually provide a 
history of elementary and high schools attended. Computer systems keep only 
the previous school attended regardless of whether it was an elementary or 
high school. For all college freshmen the institutions collect high school 
transcripts which indicate the last school's name and location along with 
grades and year of graduation. Size of graduating class, class standing, and 
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test results are not normally on the transcript. Information on other high 
schools attended may be on the transcript but elementary schools generally are 
not. Similarly, colleges require transcripts from other colleges if transfer 
students are requesting course credit. 

The selected junior college districts required American College 
Testing (ACT) scores for all entering students while the universities required 
Student Aptitude Test (SAT) scores. Some junior colleges however, use tests 
other than SAT or ACT. State colleges have a local option on whether to use 
ACT or SAT. Test scores are not required for third or fourth year transfers. 

The name of the school currently attended » its location and 
the student’s grade level (or year) are automatically part of any record. 

Grade point average may be developed by the institution but there are variations 
in the methods used to determine this average. Class standings are not deter- 
mined. Major field or curriculum is maintained in each computer system. 

Dn an exception basis, certain offices on the campus collect 
data from students for specific purposes. As an example, those students apply- 
ing for financial aid must furnish financial resources data. Married students 
applying for on-campus housing may be required to furnish data regarding their 
immediate family. Those students required to pay tuition may have to furnish 
information not normally collected from other students. 

Faculty counselors collect data from students during inter- 
views. Most of this data is recorded on interview forms and filed in student 
folders separate from Administrative student files. Information on a student's 
educational and vocational objectives may be collected by counselors but is not 
required otherwise. 
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Each college or university campus at all levels is required 
to collect, on an annual basis, statistical ethnic origin and financial aids 
survey data for the U.S. Office of Education. The purpose of this data is to 
fulfill the requirements of TitJe VI of the Civil Rights Act of 1964. The 
state colleges. University of California, and University of the Pacific collect 
this data directly from the student on a voluntary basis during registration. 

A five to six percent non-response is generally experienced. This information 
is often on non-identifiable forms or cards, and in no instance appears on 
official student records. Junior colleges obtain this data only on students 
receiving college administered financial aids. Other attempts at collecting 
ethnic information have been made via visual sampling techniques or identifi- 
cation of surnames. 

While each of the public institutions visited had machine 
usable student information files of some description, the amount of data stored 
in this form is dependent on the equipment available. The University of 
California has two administrative processing centers (Berkeley and Los Angeles), 
equipped with third generation computers. Computing facilities at the state 
and junior colleges covered the entire range from only EAM equipment to small 
or medium scale third generation computers. One campus used a terminal con- 
nected to the large computing facilities of a nearby private company. As 
might be expected from the above, data may be stored in punched cards, on mag- 
netic tape or in disc files. While data stored in any of these forms may be 
considered machine-available, the problems of using this data in any one sys- 
tem are substantial. The large differences in formats, coding techniques, and 
storage methods would require extensive intervening processes prior to enter- 
ing a single system. 

During the interviews, it became increasingly apparent that 
considerable activity was taking place in the development of student informa- 
tion systems. The University of California indicated that the development of 
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II, A, Review of Available Information (cont.) 



a university wide student information system had been initiated. The State 
Colleges plan a student information system although development work had not 
started at the time of the visit. On the other hand, the state colleges have 
developed a set of standard definitions and a preliminary list of data elements 
for the data processing and reporting operations of the colleges. This infor- 
mation is available in an Information Service Guide (4). The Los Angeles City 
Schools were developing a Student Information for a third generation computer 
with a planned implementation date of early 1969. 

Further substantiation of this increasing activity was obtained 
through the Legislative Analyst’s Office. There it was learned that both the 
State Colleges and University of California had consolidated their information 
systems groups, appointing new directors, and providing more rigorous delinea- 
tion of responsibilities. 

In addition to the above systems. Aerojet, through participa- 
tion in the development of information systems for the California State 
Department of Education, is aware of a pupil— personnel information system 
available to all elementary and secondary schools on a voluntary basis. This 
system was placed in pilot operation in 1965 and presently is available as an 
approved package through regional data processing centers. The estimated 
elementary and secondary student coverage this year is about 700,000. 

3. Review of TALENT and SCOPE Experience 

In order to benefit from the experience of those who have 
been active in longitudinal studies similar to the proposed Student Flow 
Information System, the two most applicable projects, TALENT and SCOPE were 

investigated. Each represents a large scale attempt at following students over 
a long period of time. 
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II, A, Review of Available Information (cont.) 



Project TALENT was organized in the late fifties to develop an 
inventory of human resources, a set of standards for educational-psychological 
measurement, to indicate patterns of aptitude and ability which are predictive 
of success and satisfaction in various careers, and to provide a better under- 
standing of the educational experiences which prepare students for their life- 
work. To accomplish these goals a probability sample of approximately 5% of 
the high schools in the country was drawn in 1960. The 400,000 students in 
grades 9 through 12 attending these schools were administered two days of 
educational-psychological tests and inventories. The results were stored in 
a computer data bank along with certain elements of information which would be 
used later to contact the student. The plan was to contact students at inter- 
vals of 1, 5, 10 and 20 years after graduation from high school. Thus, the 
followup studies were staggered so that each of the original grades was followed 
up in a separate year. At this time all of the grades have been contacted for 
the one and five year followup. 

The followup for a given grade included three or four waves 
of a mailed questionaire, each wave spaced about one month apart. Returned 
questionnaires were processed by coding clerks, and a punched card prepared 
for each. These cards were used to control preparation of mailing labels for 
the next wave, including corrected addresses for those questionnaires returned 
by the post office. 

Following the mailed survey, a 5 percent sample was randomly 
selected from the entire nonrespondent group. These individuals were sought 
out through field surveys conducted by regional coordinators and finally by 
the Retail Credit Company. 

Response rates for the mailed followup one year after high 
school ran 69% for twelfth grade, 45% for eleventh grade, 43% for tenth grade, 
and 37% for ninth grade. The twelfth grade followup took place only one year 
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II, A, Review of Available Information (cont.) 



after the initial testing while followup of each succeeding grade took place 
two, three and four years after testing. Hence, percentage returns decreased 
for each successive grade as the number of insufficient addresses increased 
and students began to lose interest in the program. During the five year 

followup, Project TALENT has maintained contact with approximately 35 percent 
of the original students. 

Methods for contacting the nonrespondent sample differed 
slightly in each of the four one year followup studies. In the first three 
special surveys (twelfth through tenth grades), all questionnaires com- 
pleted by regional coordinators or high school personnel were sent to the 
Retail Credit Company. In the fourth year the entire ninth grade nonrespondent 
study was assigned to the Retail Credit Company. Response rates in these 
special surveys were from 90 to 99 percent the first three years and only 
73 percent the fourth year. The low rate of response in the ninth grade survey 
was due mainly to Retail Credit’s inability to locate many of the nonrespondents 
within an imposed one-hour time limit for each questionnaire. 

The overall cost per located nonrespondent including just the 
expenses of the schools, coordinators, and Retail Credit was approximately 
$7.00. However, if staff time were included for each of the first three sur- 
veys the costs would be appreciably higher. Frequently the cost of processing 
expense vouchers exceeded the expense itself. The cost per nonrespondent 
located in the study carried out by Retail Credit was $9.66. 

One important area of TALENT experience was that of confiden- 
tiality. It was pointed out that difficulties were experienced largely because 
of a lack of understanding of the project. For this reason a good deal of 
effort was expended in publicizing the project and informing concerned persons 
of the philosophy of the project and protections which are exercised to restrict 
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* * 



the use of the data, TALENT will not make available information which can be 
traced to individual persons. This is accomplished by eliminating all personal 
identity data when the data bank is used as a resource for certain research 
projects. An interesting aspect of the TALENT study was that 30% of the 
schools which were selected in California refused to participate in the study. 
This can partly be explained in that the schools were asked to test individual 
students,, Many of the larger schools looked upon this task as an overwhelming 
burden. 



* * 



* *► 



SCOPE is a six year four state study of student decision mak- 
ing which seeks to find out how, when and why students make decisions about 
post-high school education and careers. SCOPE also seeks to determine the 
relative influence that parents, schools, and peers have upon the nature of 
those decisions. 

SCOPE selected a sample of schools in California, Illinois, 
Massachusetts, and North Carolina and then in the spring of 1966 obtained data 
from the approximately 90,000 students in grades 9 and 12 by administering an 
academic ability test and a variety of questionnaires. Data received from the 
schools was then stored and attempts made to locate the students a year later. 






mw 



The followup procedure used by SCOPE is considerably differ- 
ent than that used by TALENT. Rather than mailing directly to the individual, 
questionnaires were sent to the high schools or, in the case of the original 
twelfth graders, to their declared college choices. The schools were requested 
to check their rosters and obtain completed questionnaires for those located. 
For those not located by the schools, cards were sent to the student’s home 
address requesting information on their location. 



l 



SCOPE'S experience with the diversity of student flow and 
sample degradation was interesting. Approximately 300 high schools in four 
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II, A, Review of Available Infoi nation (cont.) 



states were involved in the project at its inception. By the spring of the 
following year the ninth grade students had migrated to ove - 1500 high schools 
in all 50 states. The original ninth grade sample in California numbered 
approximately 9,000 students in 33 high schools. The following year these 
same students were attending 200 different high schools. Sample degradation 
compared closely with the TALENT experience. Of the original 46,000 ninth 
grade students SCOPE currently has contact with about 34,000. 

SCOPE found it difficult, as TALENT also did, to gain the 
cooperation of certain large metropolitan school districts. SCOPE also cited 
difficulties with opposition from groups concerned with privacy. An important 
aspect of SCOPE was the feed-back of documents to participating schools which 
detailed the flow of students from that particular school. This was done as 
an inducement to gain the cooperation and interest of the schools and seemed 
to work well. This technique is included into the contractor’s concept of the 
proposed Student Flow Information System for the same reasons. 

In summary, both TALENT and SCOPE have goals related to but 
considerably different from those of the proposed Student Flow Information 
System. Nevertheless, their experience with regard to the techniques and 
problems associated with following individuals was extremely valuable. 

Based upon the information summarized in the preceding para- 
graphs several basic decisions had to be made to best satisfy the purposes of 
the Student Flow Information System. These included what data elements should 
be collected, and how they should be collected. The following section shows 
how these questions were resolved and the reasons. 



Page 17 



II, Research and Analysis (cont.) 



B. DECISIONS 

1* Selection of Data Elements 



The selection of data elements has been one of the more 
important and involved tasks of the study. As previously indicated the task 
began with creating a list of possible data elements and reviewing them with 
representatives of selected educational institutions. These on-campus inter- 
views provided an estimate of the availability of information through the 
educational institutions. 

consideration in reviewing the information elements 
was the utility of each element to the proposed system and in particular how 
each element could provide additional insights which would be useful to legis- 
lative decision making. This emphasis on utility was naturally tempered by 
the ability to obtain information measured in terms of both feasibility and 
accuracy of the received information. In order to summarize this information 
a cross classification table was prepared which categorized the data elements 
according to their importance to the system and the effort required to obtain 
them. The result is shown in Table II— 2. The necessity or desirability of 
data elements was based on their importance in identifying a student determin- 
ing where he came from defining his socio-economic background, and assessing 
his academic ability and progress. Although specific considerations were 
involved in assessing the level of effort required to obtain each data element, 
the following definitions generally hold for the categories used in the table: 

Generally Available Now - Available at nearly all institutions 

in some machine processable form. 

Available at Modest Effort - Available at nearly all institu- 
tions but generally not in machine 
form. 
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1ERJC 



Marginal Value De.irable Extremely Desirable 



II, B, Decisions (cont.) 



Available at Substantial Effort - Generally not collected by 

by the institutions at this 
time. 

Impossible - Experience indicates very high non-response rates 
and/or low reliability. 

In general the educational institutions had little or no post 
educational data. Some alumni information might be available but aside from 
some small specialized studies, the location and activities of non-graduates 
was unknown. In addition to being beyond their current scope and financial 
capabilities, the conduct of large and continuing followup studies by individual 
institutions is impractical due to the extensive flow of students between 
schools. 



As previously indicated ethnic origin is currently collected 
for the U.S. Office of Education but is not maintained in official student 
records permitting identification of individuals. Sensitivities in this area 
are considerable as is the problem of actually defining ethnic origin. How- 
ever, this element is an extremely important key to defining socio-economic 
background and is considered essential to the proposed information system. 

Likewise parental income is a prime descriptor of economic 
background. Investigations into studies attempting to obtain this information 
have found non-response rates of 35 percent and higher. In some instances 
this is due to a lack of knowledge by the student of their parent* s income. 

In others the personal nature of the information and doubts as to how the data 
might be used cause failure to respond. It was also brought out that there 
appears to be a certain "halo" effect associated with questions of this nature 
creating serious doubts as to the reliability of the answers that are obtained. 
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II, B, Decisions (cont.) 



The same problems relate to obtaining information on the student’s own income 
or that of a spouse. 

Since income appears virtually impossible to obtain, occupa- 
tional information becomes increasingly important. Relationships can be 
established between at least broad levels of income or economic "status" and 
occupational categories. In addition, parental occupations are generally 
known by students and regarded as being less personal in nature. Thus, even 
though many institutions currently do not collect occupational data, it appears 
feasible for them to do so and imperative for the proposed information system 
if it is to fill the needs of the legislature. 

While it is unn ecessary to discuss each data element, refer- 
ence to Table II-2 indicates that aside from only a few items all the informa- 
tion regarded as essential or extremely desirable is available through the 
educational institutions with modest effort. With a reasonably substantial 
effort nearly all elements of more than marginal value could be so collected. 
The main exceptions to this are income information and post educational data. 



From the above analysis there was derived a final list of 
data elements (Appendix C) to be collected from students currently enrolled in 
an educational institution. Because those data elements (such as income) which 
were extremely difficult to obtain ware equally difficult to obtain directly 
from the individual or through the institutions, the list was independent of 
the collection process. Post educational data was separated since it clearly 
had to be obtained directly from the individual through a followup process 
similar to that employed by TALENT. The selection of these data elements is 
discussed in a later section of this chapter. 
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II, B, Decisions (cont.) 



2. How to Collect the Data 



Having determined the desired information elements to be 
collected from students while enrolled in schools, the two methods that might 
be used to collect the data were examined. These two methods are either direct 
contact with the student or contact through the institution in which the 
student is enrolled. 

Direct contact with the student will achieve success only to 
the extent of the willingness of the individual to reply. The response rate 
to be expected should be equivalent to the experience of SCOPE or Project 
TALENT. In making direct contact with the student, it must be recognized that 
certain information must also be obtained from the institution in which the 
student is (or was if the student has transferred) enrolled. 

Collecting data from the student through the institution in 
which the student is enrolled offers the distinct advantage of using the estab- 
lished data collection processes. If the collection of the data is integrated 
into the regularly scheduled data collection operations such as registration, 
the credibility of the response as well as the percentage of response should 
in both cases be high. In addition, collection of data through the institution 
enhances the prospect of timely receipt of data at the processing center and 
in turn makes up to date information available t k he legislature. 

3. The Role of the Institutions in Data Collection 



The utilization of data processing equipment for the receipt 
and storage of student information is already an accomplished fact at most 
educational institutions. The sophisticate t of this operation is directly 
related to the EDP capabilities of the school. There is a clear indication 
that the secondary schools, state colleges and the university system are 
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developing or considering the development of information systems. At this 
time there is no indication that the junior colleges as a group, are consider- 
ing such a development. It is felt that since the other three major segments 
of the educational population are moving toward centralized information, there 
is a strong possibility that the junior colleges will also. Even if this does 
not occur, discussions with representatives of the junior colleges indicated 
that, as a whole, they are quite advanced in the availability and use of data 
processing equipment. Review of a computer facility inventory compiled by the 
Board of Governors of the California Community Colleges showed that nearly all 
junior colleges have at least some EDP equipment. This is understandable when 
one considers that, in the community colleges, one of the major programs in 
continuing education is the data processing program. In any event, it is 
reasonable to assume that information elements from that segment of the educa- 
tional population which is represented by the junior colleges will be available 
in machine processable form. 

The students attending non-public schools must still be con- 
sidered. Since the percentage of the educational population attending private 
schools at the secondary level is small (7%), and since it is felt that infor- 
mation can be obtained from some of the larger private secondary schools which 
possess data processing capabilities, it appears that a reasonable representa- 
tion of private school students can be obtained. 

The private colleges and universities represent 12% of the 
population of the higher educational institutions. The significant proportion 
of students in this category attend private institutions which have rather 
sophisticated capabilities in data processing. When one considers that the 
University of Southern California and Stanford represent approximately 30,000 
students and that an institution such as the University of the Pacific, with 
3,757 students, is developing an extensive information system in the areas of 
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admissions and registration, it is evident that a good representation of 
students from the larger private institutions can be obtained. 

Considering the projected capabilities of the private insti- 
tutions at the time when the proposed system is likely to be implemented, one 
is led to believe that a majority of the students in the private secondary 
and higher educational institutions can be included into the Student Flow 
Information System. 

Information concerning the role private institutions play in 
California education is certainly an important asset of the proposed system 
and it is thus felt that every attempt should be made to include as many 
students from this group as is possible. It may be necessary and desirable to 
actively obtain a greater representation from the small private institutions 
in order to better determine their effect on the California educational system. 
This could be done by pursuing contracts where the institution would receive 
reimbursement for the incremental characters contributed to the Student Flow 
Information System. While this reimbursement probably would not be large 
enough to support the data processing activities necessary to provide such 
information, it may serve an an inducement to those institutions which are 
seriously contemplating such activity. If the reimbursement were offered while 
capabilities are developing in the private institutions ic would serve to 
insure that all the information required by the proposed system was integrated 
into the developing information systems at each private institution. 

The assumption is thus made that the institutional capability 
(measured in information element availability) for providing information will 
be sufficient to provide the necessary machine processable data at the incep- 
tion of the Student Flow Information System. This implies that the system 
will be implemented after that time (1970 to 1972 in Figure II-l) when 
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capability has exceeded the base capability necessary for providing data to a 
Student Flow Information System. 



FIGURE II-l 

EDUCATIONAL INSTITUTION 
CAPABILITY VS TIME 




If the assumed capability of the institutions is not present, 
two alternatives may be pursued. The first alternative would be to delay the 
implementation of the proposed system until the assumed capability is attained; 
the second would be to include the development of the proposed system into the 
systems development efforts of the educational institutions resulting in a 
joint effort. Clearly the latter alternative would be more economical since 
conversion programs and system modifications would be minimized. 

4. Sample Size for Institutional Data Collection 

The decision to utilize the information systems which are 
being planned and implemented within the educational system leads to the 
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consideration of the sample size which will be used to collect data through 
the institutions. 



Since the character of a Student Flow Information System 
implies the matching of information over time, the sampling problem becomes 
very difficult. If a 10% sample of the educational population were selected 
in one year, the problem of locating the members of the original sample in the 
following year is quite complicated. One alternative would be to try to 
locate the student through the educational institution as was done by SCOPE. 
There is a good chance that the student will have changed institutions and 
thus the required information would not be available, since in most cases, 
the institution will know the student left but will not know where he has gone. 
The SCOPE experience in this area indicates that the number of institutions 
which must be contacted will be quite large when compared to the original 
sample. The original SCOPE sample in California numbered approximately 9,000 
students in 33 high schools. The following year these same students were 
attending 200 different high schools. It is evident that further pursuit of 
these students through the institutions may require that most of the institu- 
tions in the state participate in the study after a short time. 

The flow of adults into and out of the educational system 
would be difficult for any sampling proce s to measure. Also, while the 
actual flow of students between institutions is unknown, it is recognized 
that it is both large and complex. As the amount of movement increases, sample 
degradation rates can be expected to increase requiring very large samples to 
maintain sufficient numbers by the time they reach young adulthood. 

The nature of the proposed system and the information which 
is necessary from the system indicates that a rather large sample will be 
necessary. In order to arrive at sufficiently large cell sizes in particular 
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areas of interest the original sample must be very large. When one considers 
the problems of retaining significant cell sizes and the problems of matching 
students over time it becomes evident that a very large sample must be used 
and that the students participating in such a sample will, in a very short 
time, be attending many different educational institutions. 

A 100% system for students in school would provide complete 
detail of the student flow and clearly define populations of students who 
leave with specific educational backgrounds. Samples for followup of students 
graduating or dropping out of school could thus be allocated to insure a suf- 
ficient number from each population. In addition, the tracking of students 
within the educational system becomes a simple computer matching problem thus 
eliminating the problems of locating students. 

The above reasons and the expense associated with sampling 
when compared with the costs of collecting data from the institutions indicate 
that a 100% sample of the educational population is the most practical and 
economical approach to the problem. In a later chapter of this report the 
cost of maintaining a 15% followup sample is developed. If one compares this 
cost with the cost of collecting a 100% sample, it is immediately observed that 
for the sample size which is required, the sampling of 100% of the students 
provides the optimal approach to the problem of collecting data. 

Having decided to collect data through the educational insti- 
tutions and having determined that a 100% sample for students in school is 
preferable, the data elements were divided into those to be collected at admis- 
sion, registration, and graduation. This data was reviewed with approximately 
thirty representatives from additional high schools, junior colleges, state 
colleges and university campuses at a meeting called in San Francisco by the 
Chairman of the Joint Committee. Based on the discussion at this meeting, the 
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availability of data through the institutions was verified and a final cate- 
gorization determined. These lists of elements are shown in Appendix D. 

5. Followup Considerations 

The preceding sections have been concerned only with the 
students while they attend school. In Section A, the rationale and need for 
a followup process was presented. In this section some of the pertinent 
characteristics of that process (the data elements, the length of time a former 
student participates in a followup, the expected degradation rates, and the 
sampling techniques) are developed. The detailed description of the followup 
process follows in Chapter III. 

a. Data Elements 

Data collected during the followup will be somewhat 
different in nature from that collected through the educational institutions. 
Aside from certain identity, location and marital family data the information 
obtained will be directed at determining why the students left school, whether 
or not they are continuing their education elsewhere, and what they are doing. 
The latter includes information on occupational history, income, and 
aspirations. 



Appendix E provides a list of followup data which is 
indicative of the types of data required. It can be expected that as the 
operation of the system progresses and as new hypotheses are formed, the infor- 
mation desired will vary relative to what has been learned. It is likely that 
some questions will differ according to the educational level at which the 
student left school. At times special studies may be desired for particular 
groups with certain characteristics. The determination of the specific 
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information desired from various segments will be a function of the demands 
placed upon the system and will require continual analysis by the technical 
staff. 



b. Length of Participation 

In order for the followup data to be of maximum utility 
it should extend at least into young adulthood. An effective measure of what 
finally happens to an individual can only be obtained when a point of relative 
stability has been reached. Frequently the early years following education 
are dynamic years with gross changes in goals or direction. Certainly the 
current world situation and the prospect of military seirvice adds to this 
initial instability. It can be expected that college graduates will generally 
reach a point indicative of their ultimate "success" more quickly than say a 
high school graduate or drop-out who doesn't go to college. The latter is 
usually younger and less mature and may not settle down to the business of 
"getting ahead" for several years. 

For purposes of defining young adulthood, it seems 
reasonable to allow a college graduate five years after completion of his 
degree to reach a fairly stable point indicative of his "success". If we con- 
sider a "typical" graduate we could allow four years of high school, two years 
of military service, and five years of college. In other words, there is a 
total of 16 years beyond the entering high school freshman level to the 
"success" level. High school dropouts, graduates, and college dropouts should 
also be followed for 16 years beyond the freshman level. In this manner the 
different groups can be compared at the same point in life to determine the 
influence of the different paths they have followed. Certainly there is 
nothing sacred about the 16 year figure, perhaps it should be 14, 20, or even 
30 years. However, 16 years would appear a minimum for those progressing 
through college. Until it could be shown that those following other paths 
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reach a stable level more quickly it seems sound to follow them for the same 
period. Yet, the longer individuals are followed the greater the costs become 
and these increased costs must be compared with the value of data gained. 

Until more is known concerning the stabilization point and sample degradation 
rates it is not prudent to decide upon any other time period for followup 
studies. 



c. Degradation Rates 

A serious problem in all followup studies is the degra- 
dation of the sample sizes through time either through failure to locate 
individuals or failure on their part to respond. This problem becomes par- 
ticularly acute over a long period of time when descriptive and comparative 
data are desired for each of several sub populations. For this reason the 
original sample sizes are normally increased in order to provide the desired 
sample size and precision after the expected degradation. 

Results of the TALENT study indicate that approximately 
a 70 percent response rate can be expected the first year of followup. Response 
rates for later years however, were not applicable since students were not con- 
tacted for 2, 3, or 4 years greatly increasing the number of erroneous addresses. 
Although there is little to go on it is felt that about a 10 percent degradation 
rate per year, after the first year's 30 percent rate, is a reasonable assump- 
tion. Table II-3 was calculated in accordance with these degradation rates and 
shows the remaining proportion of a sample expected after each year of followup. 



Although TALENT provided no information along this line, 
degradation rates can be expected to vary between groups with different charac- 
teristics. Because of this and the fact that information will be desired on 
each group as defined by certain characteristics, a stratified random sampling 
procedure is required. That is, an independent random sample will be selected 
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from each of the groups. Sample sizes would be proportional to the expected 
degradation rates. 



TABLE II- 3 







EXPECTED 


PROPORTION, R, 


REMAINING IN A 










SAMPLE 


AFTER N YEARS 


OF 


FOLLOWUP 






N 


R 


N 


R 


N 


R 


N 


R 


1 


0.70 


5 


0.46 


9 


0.30 


13 


0.20 


2 


0.63 


6 


0.41 


10 


0.27 


14 


0.18 


3 


0.57 


7 


0.37 


11 


0.24 


15 


0.16 


4 


0.51 


8 


0.34 


12 


0.22 


16 


0.14 



d. Sample Size 

In order to determine the size of sample required for 
followup, the particular questions to be answered must be known as well as the 
precision desired in the corresponding estimates. An example of the type of 
question one might ask is: Of those male high school graduates who do not go 

to college and are in the lower socio-economic quartile and upper ability 
quartile, what proportion remain in the lower socio-economic quartile at young 
adulthood (12 years after high school graduation)? A similar question might 
be asked for any or all combinations of quartiles or for those who do complete 
varying amounts of college. The non— college— going high school graduates would 
form a control group for comparison with those with higher education and hence 
provide a good group from which to estimate sample sizes. 

Approximately 76,000 California high school graduates in 
1967 did not attend college the following year. Assuming half of these to be 
males there was an average of 2500 male students in each of the 16 cells of 
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quartile combinations. The sample size required to be 95% confident that the 
estimated proportion be within plus or minus d (the precision) of the true 
proportion is then approximated by 

n - m /(I + m /2500) 
o o 



where 



n - 4P (l-P)/d 2 
o 

and P is the true proportion. This is largest when P is 0.5 and smallest when 
P is near zero or one. Using P at an intermediate value of 0.3, sample sizes 
were calculated for various values of d. This sample size was then extrapolated 
back to an initial sample size by dividing by 0.22 (from Table II-3). The 
results are shown in Table II-4. 



TABLE II-4 

ESTIMATED SAMPLE SIZES PER CELL 



d 

Precision 


n 

required 
Sample Size 


m 

initial 
Sample Size 


m as % of 
Total Cell Size 


m/3 

as % of 
Total Cell 


0.03 


681 


3095 


124 


41 


0.04 


434 


1973 


79 


26 


0.05 


297 


1350 


54 


18 


0.06 


214 


973 


39 


13 


0.07 


161 


732 


29 


10 


0.10 


82 


373 


15 


5 



If reasonable interpretations are to be drawn and trends 
detected from estimated proportions within two-way classification tables. 
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experience indicates those proportions should be precise to within at least 
+ 0.05. Table II-4 indicates that such precision for a single year's sample, 
after 12 years of degradation would require an initial sampling rate of over 
50%. Most results however need not be based on data from exits of a particular 
year, but could utilize the combined data of three or four consecutive years. 
Combining data from three years, a precision of + 0.05 should require a sampl- 
ing rate of about 18%. 



The average college graduate should reach young adult- 
hood about 5 years after graduation. If the same questions as above were asked 
concerning college graduates, only a 5 year followup period would be involved. 
Table II-3 indicates about 46 percent of this sample should be intact. Thus, 
the initial sampling fraction need be only about half as big as for high school 
graduates or about 9 percent. 

Since the average followup time over all groups should 
run somewhere between 5 to 12 years an average sampling rate of 12 to 13 percent 
is indicated. Recognizing the degree of approximation involved in unknowns 
such as degradation rates and refinement of cell or sub-population definition 
an average sampling rate of 15 percent of the exits from the educational popu- 
lation appears appropriate. Fifteen percent is meant as an indication of the 
number of individuals participating in the followup system. It is not meant 
to represent a constant percentage which can be applied to each stratum to 
determine the number of individuals to be selected. On the contrary, each 
stratum will most likely require a different percentage; the 15 percent being 
only an indication of the relative magnitude of the followup tasks. 

Table II-5 shows the number of individuals sampled each 
year based on this rate and the projected number of exits from the educational 
system. It also shows the cumulative number each year in the followup system 
using the above degradation rates. This is seen to stabilize art approximately 
500,000 after 15 years. 
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FOLLOW-UP POPULATION 



Year 


Exits 


15 % Sample 


System 


1971 


1+51* 


6 7.6 


67.6 


1972 


46o 


69 .O 


116.3 


1973 


4 75 


71.2 


162.1 


1974 




72.9 


204.5 


1977 


538 


80.7 


320.3 


1980 


530 


79.5 


411.1 


1983 


560 


84.0 


482.3 


1986 


560 


84.0 


496.5 


1989 


560 


84.0 


503.3 



* Exits between Fall 1971 and Fall 1972 
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A. DEFINITION 



In the previous chapter, the outline of the information to be 
collected from the student and the institution has been derived, likewise the 
populations from whom the information is to be collected have been established. 
These two factors make it evident that the collection, storage, maintenance 
and analysis of this information require a systems approach. Each task or 
effort associated with this proposed project must be carefully delineated and 
related to the preceding and succeeding task or effort. These tasks or 
efforts, taken together, have been called a Student Flow Information System. 

Prior to discussing the detail of the proposed Student Flow 
Information System, two considerations need to be discussed: the staff which 

must control and direct the day-to-day design and operation of the system and 
the facility which performs the operation. 

A project staff will be required to coordinate and direct the 
design, implementation and operation of the system. These individuals will 
also be responsible for budgeting and developing special studies to investigate 
various trends that become evident. This staff will consist of a project 
director, a limited number of technical assistants, and the necessary clerical 
help. The organizational implications of such a staff and its reporting 
responsibilities are presented in Chapter V. 

A central processing facility will be required to meet the 
computer processing demands of the proposed system. It will consist of a 
medium scale computer and the appropriate personnel required to support the 
equipment. The responsibility for the computer facility will rest with one 
of the members of the project director's staff. Whether a separate computer 
facility should be established or the requirements should be met by a contract 
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with a private service bureau, as well as the organizational implications of 
such decisions, is discussed later in Chapters IV and V. 

Recognizing the possibility of oversimplification, the sys em can be 
described by the following sequential tasks: 

Collection of information from the student concurrent with the 
admissions and registration process : Data will be collected 

utilizing forms normally furnished by the institution, but 
modified or supplemented to include that information needed for 
the system and not normally collected in the admissions and 
registration process. 

Incorporation of all information needed by the Student Flow 
Information System into local or regional student information 
systems : Such systems exist in one form or another in the high 

schools, the colleges, and the universities. The State 
Department of Education has a student information system 
developed for high schools to use on a voluntary basis. Each 
junior college has a student-personnel system in some form. 

The state colleges and the universities are developing new 
student information systems. 

A maintenance processing cycle at the central processing center 
to take place after each registration : During this cycle, 

information received from the local or regional student informa- 
tion systems will be edited for errors and omissions and then 
added to the file of existing student records. The addition 
may be in the form of new student records or the updating of a 
record already in the file with current data. 
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Followup process : During the maintenance processing cycle, those 

students who were registered in previous semesters and who are 
not reflected in the current registration are identified. These 
students then become eligible to participate in the followup. A 
sample is drawn from the eligible students and these individuals 
become part of a continuing process which follows the individual 
into young adulthood. If there exist patterns of flow which 
warrant further investigation, specialized studies can also be 
conducted using the followup process and the data base to deter- 
mine causes for such patterns. 

The final phase of the processing cycle is the reporting operation : 
During this cycle, the system using preconceived programs will 
develop statistical and analytical reports for those students 
still in the educational system and for those that have left the 
system. These reports will be expected to furnish data needed 
for legislative decisions. 

The above descriptions are presented as flow diagrams in 
Figure III-l (Data Collection), Figure III-2 (Update Process), and 
Figure III-3 (Report Generation Process). 

B. DATA COLLECTION 



The data collection process is the more complex segment of the 
proposed Student Flow Information System. In it there will be two distinct 
type3 of data collection operations. The first is the collection of data 
from students in the educational institutions (either public or private). 
The other is the collection of data from individuals in the followup 
population. 
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Ill, B, Data Collection (cont.) 



1. Collecting Data from Students 

The student will provide information to the proposed system 
by fulfilling the normal data requirements of his particular institution's 
admissions, registration and graduation processes. The instutions, during 
thes^ operations, already collect certain of the data needed for the system 
and additional data can be included by modifying forms presently used for 
admissions and registration. 

This information is processed by the educational institution 
and converted into machine processable data. These data will be available 
at regional centers in the case of the universities, state colleges, and for 
those secondary schools who participate in the Department of Education system. 
Data will be obtained directly from the private institutions and those 
secondary schools who have elected not to participate in the Department of 
Education system. The junior colleges have not, as yet, established a plan 
for a comprehensive information system. However, for reasons presented in 
Chapter II, it is assumed that machine processable data will be available. 

It is envisioned that a limited number of data formats will 
be used. These formats will undoubtedly change to reflect different data 
recording mediums such as magnetic tape and punched cards. There may be 
separate formats for those regional centers who represent large portions of 
the educational population. The programs necessary to convert data to the 
formats required by the proposed system will be maintained by the regional 
centers or the institutions, not by the central processing center. 

The information gathered by each institution for each 
registration will ultimately be forwarded to the processing center for the 
proposed system where it will be included into the data base. 
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Ill, B, Data Collection (cont.) 



2. Collecting Data from Former Students 

The difficulties to be encountered in the followup data 
collection operations have already been discussed. Every effort must be made 
to keep a current address for those in the followup populations. For instance, 
some form of newsletter, perhaps depicting the current activities or summarizing 
interesting results of the studies would be mailed annually to each participant. 
These would be sent with an address correction requested from the postal 
service. Returned addresses would be updated in the address file and the 
newsletter remailed to verify the new address. Questionnaires would be sent 
on an annual basis. In order to maintain as high a response rate as possible, 
questionnaires would be mailed in three or four waves, each wave being mailed 
only to the nonrespondents from the preceding wave. Attempts to locate 
individuals whose address is not up-to-date would be made by mailing cards to 
parents or other persons designated as usually knowing their location. 

Figure III-4 provides a schematic of the general followup procedures. 



Questionnaires would be designed to permit direct keypunching 
(or perhaps optical scanning) as much as possible. Basic identity and address 
information will be preprinted on the questionnaire with a request for indi 
eating any changes or corrections. This procedure reduces the effort required 
of the respondent, helps to ensure proper identity, and reduces errors by 
eliminating transposition of digits in social security numbers, etc. 



An extremely important part of such a followup study is the 
data obtained from a sample of the nonrespondents. Although the effort or 
qos t expended in locating and obtaining data from this sample of nonrespondents 
is usually very disproportionate to that for obtaining the original responses, 
it ig in no way disproportionate to its value, at least until it has been 

a 

verified that biases due to nonresponse are not serious. 
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Ill, B, Data Collection (cont.) 



Appropriate methods for weighting results from the two 
response groups and obtaining unbiased estimates are given by Hansen and 
Hurwitz (7) . 



Project TALENT used about a five percent sample of the non- 
respondents and found the Retail Credit Association quite effective in locating 
and obtaining responses from those selected. The same procedure is recommended 
here; however, when TALENT imposed a one hour time limit on finding an 
individual, the success rate dropped to about 73%. Because nearly a 100% 
response is required from those nonrespondents sampled in order to properly 
adjust for biases, this limit must be increased. Until further experience is 
gained, the optimum limit is unknown, but about two hours is suggested. In 
addition, biases must be determined for each of the subpopulations and because 
this reduces the individual sample sizes to a great extent, a 10 percent 
sample of nonrespondents is considered more appropriate. 

C. CENTRAL PROCESSING 

A central processing facility for the Student Flow Information System 
is the focal point for information entering the system and reports emanating from 

the system. The processing operation in itself is rather straightforward. 
However, the large amount of data to be manipulated during this processing 
requires complex and thorough built-in controls and edits to ensure the 
following: 



. Non-duplication of processing 

. Account for receipt of all input from the institutions 
. Correct sequencing of processes 
. Development of reports from the appropriate data 
. Security of identity information for any individual 
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Ill, C, Central Processing (cont.) 



As indicated at the beginning of this chapter, the initial opera- 
tion after receipt of all data from the institutions is the update cycle. The 
information received on new students is added to the history file as new 
records. The information received on students that have been in the system at 
other registration times will be added to information already in the file for 
this student. For the latter, positive identification must be made through 
the social security number and other means • 

During the update cycle, identification will be made of those 
students that did not re-register. Such identification will indicate whether 
this is the first failure to re-register or just how many successive times 
the student has failed to re-register. Depending on the desired rule, a 
certain number of failures to re-register will place the student in an inactive 
student category for possible inclusion in the followup samples. 

A second update is included in the followup processing and 
utilizes the data received in the replies to the followup questionnaires. 

Once a decision is made to followup a sample of a certain group of ex-students 
(the group is identified through some one or several commonalities) , individuals 
are selected from the group based on a specified sampling technique. The 
system provides address labels and flags those that are in the sample. Data 
from the replies are used to update the existing records and provide data on 
nonrespondents. A sample of the latter is selected for intensified followup 
and the results of this are added to the files. 

With the history files updated by both the new registration data 
and the followup information, the processing center begins the reporting cycle. 
During this cycle, four general classes of scheduled reports are prepared from 
production programs prepared in advance. These include reports as follows. 
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Ill, C, Central Processing (cont.) 



Legislative Reports - The greatest number of reports will be 



furnished to the Legislature. Each will contain vital statistical Information 
Important to legislative decision making In such areas as: 



. Student financial aid 
. Institution financial support 
. Student migration 
. Student performance statistics 
. Utilization of higher Institutions 
. Length of time In school 

These reports will provide summary statistics on graduation rates. 



dropout rates, transfers between similar as well as different types of Insti- 
tutions, etc. Tables will be provided comparing these statistics for students 
from different socio-economic backgrounds, from different regions of the state, 
for single and married students, etc. Data from followup studies will be used 
to provide comparisons of Income, occupation, vocational satisfaction, etc. , 
for Individuals completing one, two, three, or more years of college. The 
amount and variety of useful Information for legislative reports seems almost 
unlimited. 



the system will be capable of responding to special requests by the Legislature 
or other approved educational groups. It Is anticipated that, as accumulation 
of data progresses, the handling of special requests will become a substantial 
part of the reporting task. 



obtained from the system. It must be remembered that the value of the reports 
Is dependent on the exactness with which the data elements are defined, the 



In addition to the regularly scheduled reports discussed above. 



While the above are examples of possible reports which can be 




Ill, C, Central Processing (cent.) 



validity of the data received from the student, and the promptness of the 
institutions in transmitting the data to the processing center. Without 
question, those receiving some of the initial data reports from the system 
will wonder why additional information was not gathered from the student. In 
reply to this, it must be emphasized that a minimum set of data was selected 
as a more palatable beginning. Additional data elements may be ar.ded and 
probably will be added later at the request of the institutions. 

D. IMPLEMENTATION OF SYSTEM 

Before definitive methods of implementing the Student Flow 
Information System can be presented, there should be further definition and 
development of the system. Further, there should be some indication or 
decision that the college or university student information systems under 
development will be aligned with the proposed Student Flow Information System. 

As an estimate, it appears that it will take the better part of 
18 months to have the system designed, programmed and ready for implementation. 
The volume of data to be transmitted and processed when the system is fully 
operational is such that full implementation should not be attempted initially. 
Initial implementation should be made on » limited basis, using selected high 
schools and junior colleges in the same geographic area. Then as this opera- 
tion smooths out, additional institutions can be added. During such an 
implementation, the data reports will not be complete, but will provide a 
basis for analysis and modification. Proceeding in this way will add 12 
months to the time required to bring the system into total operation. 

Closely related to the discussion of implementation is the alterna- 
tive of phasing the implementation of the Student Flow Information System. It 
is evident that there will be a certain amount of phasing required due to the 




Page 48 



Ill, D, Implementation of System (cont.) 



inability of certain segments of the educational population to furnish the 
necessary information. In particular, the junior colleges and the private 
institutions might fall in this category. 

The main concern which is related to the phasing of implementation 
is that of utility of the data during the time period required for the phasing. 
For example, if it was necessary to phase the high schools or junior colleges 
into the proposed system over a three-year period, the utility of the proposed 
system during that period would be questionable. In particular, the system 
would not be able to provide pertinent information concerning the flow of 
students with any degree of accuracy. In the final analysis, it would appear 
that it would be better to wait three years to implement the system since the 
expense required to operate the system would not be reasonable, when compared 
with the utility of the system. 
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IV. 



COSTS 



The costs of the proposed Student Flow Information System are developed 
according to the resources required for design, operation and staffing of the 
effort. The discussions of cost are then summarized to provide a total cost 
for each fiscal year. Included in the summary is a discussion of the accuracy 

of the costs and justification for the minimum and maximum estimated costs 
presented . 



A. DESIGN AND PROGRAMMING 

It is envisioned that the most difficult portion of the design and 
programming of the proposed system will be the coordination of the various 
groups within the educational system. To obtain ^he data required by the 
system, it will be necessary to spend many seemingly unproductive hours of 
conferences, meetings, travel and negotiations. These hours will undoubtedly 
provide very important results in the accuracy and reliability of the data 
which is ultimately received. One of the most useful results of these coordi- 
nation efforts will be the establishment of standard codes which will enable 
meaningful interchanges of information between institutions and, even more 

important, the ability to obtain and combine information from each educational 
group. 



For the reasons -jnenti one d above the- system design cost is estimated 

to be $150,000 over an 18-month period, beginning in Fiscal 1969-70. This 
estimate is based upon the contractor's experience with similar large scale 
projects and an estimate of the difficulty of the coordination task. 



The cost includes the expenses which will be incurred during the 
negotiation and coordination phases of the project as well as the formal 
detailed analysis of the proposed system. 
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IV, A, Design and Programming (cont.) 



The cost of programming the system is estimated to be $150,000 
over a 18-month period, beginning in Fiscal 1970-71. This was determined 
again from the contractor's experience in similar projects. Normally, pro- 
gressing costs are approximately double the costs of system design. However, 
the expected amount of coordination in the design phase is the basis for the 
one to one ratio. It is felt that the system does not represent a complex 
programming task but one which involves massive amounts of data. For this 
reason the emphasis, as reflected in the costs, has been placed upon the 
coordination of the coding structures and similar efforts aimed at choosing 
the most effective strategy for solving the problem. The programming con- 
siderations should remain straightforward regardless of the strategy chosen. 

B. OPERATION 

The cost of operating the proposed system depends heavily upon the 
amount of data to be collected and maintained. The amount of data in turn 
depends upon the size of the educational population. For these reasons, popu- 
lation data were developed and are presented in the form of cost factors. 

From these cost factors, data collection and central processing costs were 
developed . 



1. Educational Populations 

In order to provide approximate costs for the design, develop- 
ment, and scheduled processing of the proposed Student Flow Information System, 
certain basic data was required relating to the estimated number of students 
to be encompassed in the system and the amount of information (characters of 
data) to be retained about each. The estimated number of students in the 
system is directly related to the number of students enrolled in the California 
secondary and higher educational institutions, the annual increases to this 
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IV, B, Operation (cont.) 

enrollment, the number of students that leave (exit) the educational system 
prior to and at graduation, and the sampling techniques to be used in fol- 
lowing students. 

The publication - Total and Full-time Enrollment, California 
Institutions of Higher Education, Fall 1967 (8) was used to develop percentage 
factors relative to the distribution of the total Fall 1967 enrollment among 
the grade levels of public and private high schools and junior colleges as 
r well as total enrollments within the public and private colleges and univer- 

*- sities. The total enrollment in these institutions (exclusive of nonsectarian 

r secondary schools) and the percentage factors were shown in Table 1-1. 



Yearly enrollment projections of students in public school 
grades 9 through 12 were obtained from California Population 1967 (2) . These 
projections were multiplied by 1.07 (the ratio of the total number of students 
in public and private high schools to the number of students in public schools 
for the year 1967 - Table 1-1), to obtain total secondary school enrollment 
projections through 1980 (Table IV-1) . 
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A third publication, California's Needs for Additional 
Centers of Public Higher Education (1), provided a chart of projected full- 
time enrollments in California institutions of higher education through 1980. 
This projection was multiplied by a factor of 1.877 Cthe ratioof total to 
full-time enrollments in the Fall of 1967) to obtain a projection of the 
higher-educational total enrollments through 1980 (Table IV-1). 

The secondary and higher educational populations from 1971 
through 1989 show essentially constant populations in projections beyond 1980. 
This is based on the current Department of Finance projections of a reducing 
high school population starting about 1979. Whether this trend will continue 
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TABLE IV-1 



PROJECTED POPULATION DATA 
(THOUSANDS OF STUDENTS) 

EDUCATIONAL POPULATION' 

(STUDENTS IN HIGH SCHOOLS, COLLEGES, AND UNIVERSITIES) 



High 



Annual 



New Entrants 



Year 


School 


College 


Total 


Increase 


High School 


College 


Total 


Exits 


1971 

1972 


1469 

1502 


1051 

1092 


2520 

2594 


74 


48l 


44 


523 


451* 


1973 


1537 


1134 


2671 


77 


492 


45 


537 


460 


1974 


1568 


1177 


2745 


74 


502 


47 


549 


475 


1977 


1646 


1297 


2943 


59 


527 


52 


579 


520 


1980 


1597 


1419 


3016 


14 


511 


57 


568 


554 


1983 


1600 


1500 


3100 


0 


512 


60 


572 


572 


1986 


1600 


1500 


3100 


0 


512 


60 


572 


572 


1989 


1600 


1500 


3100 


0 


512 


60 


572 


572 


* Exits 


"between 


Fall 1971 


and Fall 1972 











3500 



2800 



2100 



1400 



700 
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IV, B, Operation (cont.) 

or whether the population will again start to increase is a complex demographic 
problem beyond the scope of this study. However, it was felt that projecting 
a continuing downward trend could easily result in underestimating system 
costs. Hence, high school projections beyond 1980 were made on a stabilized 
basis. Similarly, since the high school population is a prime feeder of the 
higher educational institutions, the college population was also assumed to 
stabilize starting about 1981. 

Each year, the educational population in the secondary 
schools and higher institutions is increased by the new high school freshman 
class, and the high school and college transfers coming from out-of-state • 

The references used above also provided data on out-of-state transfers into 
tke junior colleges and state colleges, the universities and the private 
institutions for the 1963 school year. Since high schools and junior colleges 
are both community oriented, the annual entrants, exclusive of beginning 
freshmen, for high schools can be assumed to approximate that of the junior 
colleges which was 6Z in 1963 (junior college entrants divided by the 1963 
junior college full-time enrollment) . To be on the conservative side and as 
a result of an investigation at one local high school, the transfer rate of 
6Z was adjusted downward to 4Z. Thus the new entrants to high schools each 
year are estimated to be 32Z of the projected high school enrollments 
(4Z transfers from out of state plus the 28Z from Table II-l representing the 
percentage of freshmen in the total annual high school population). 

i New entrants at the college level include only transfers and 

j 

L first time freshmen from out-of-state since most of the entrants are from 

California High Schools and hence already part of the educational population. 

j_ The reference data indicated approximately 4.7Z of the 1963 total, full and 

part time higher educational enrollment to fall in this category. This rate 

j was rounded down to four percent on the assumption there would be some decrease 

in the out-of-state enrollment. 

5 

L 
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IV, B, Operation (cont.) 



Based on these percentages. Table IV-1 projects 525,000 new 
entrants to the total California educational population in 1972 increasing to 
581,000 in 1978 and stabilizing at 572,000 after 1983. The number of students 
exiting the educational population each year, also shown in Table IV-1, were 
obtained by subtracting the annual enrollment increase from the number of new 

entrants • 



While the educational population projections have been 
developed using the best data available and adjusting that data with factors 
that appear logical, these population projections must be recognized for what 
they are. For instance, the projections were calculated assuming that the 
distribution of students in grades 9 through 12 will remain as in 1967. 
Nonetheless, these projections appear to represent the trends, at least 
during the early years, and cost estimates based on these should be expected 

to be reasonably accurate. 

2 • Data Collection 



The data collection costs are developed in two general areas 
- collecting data from institutions and from individuals. The former repre- 
sents the tracking and matching of students actively engaged in pursuing 
an education, the latter represents the collection of questionnaire infor- 
mation through the follow-up system. 

a. Data from Institutions 

In order to determine the magnitude of the task of 
collecting data from the educational institutions, it was necessary to obtain 
an estimate of the total number of students who will be eligible to contribute 
information to the proposed system. When the proposed system is implemented 



Page 55 
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(assumed to be fiscal 1971—72), the population in the system will equal the 
total educational population. These records will be maintained for several 
years while the student is attending school and following a student f s leaving 
the educational process. The calculated data in Figure IV-1 is thus based on 
ma<nta<nlng records for sixteen years and adding records for the new entrants 
each year. The system population is then shown to increase from 2.52 million 
in 1971 to a maximum of 11.46 million in 1987. At that time the system would 
drop the original 2.52 million students and pick up 572,000 new entrants 
(Table IV-1) . After that the new entrants and number of records dropped per 
year became approximately equal, stabilizing the system population around 
9.5 million records. 



It is recognized that when the system is implemented 
many of the students will already be college seniors, graduate students, etc., 
and that follow-up would be something less than 16 years, perhaps only 3 or 
4 years. Hence, the system population can be expected to approach the 
9.5 million figure in a smoother fashion as indicated by the adjusted values 
and the solid curve of Figure IV-1. The adjusted value however was not allowed 
to drop off too rapidly in the early years since new entrants can be expected 
at the college level who attended California schools previously but dropped 
out for a period of time. While the system would have records on such 
students after being in operation for several years, it would not have these 
records during the initial years. 

The volume of information to be collected from those 
students who contribute to the system is determined by the number of characters 
of data which are required at each admission, registration and graduation and 
the frequency of these events. It was found that the volume of information 
varied significantly between the high school and higher educational population 
but not within either group. Thus, the community colleges, state colleges. 
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IV, B, Operation (cont.) 



vf 

and universities were grouped into a higher educational population for the 
purpose of obtaining an estimate of the characters of information for any one 
year. The Important factor thus became the frequency of the various activi- 
ties within each of these populations. The following assumptions were based 
upon discussions with various educational institutions and pertinent statistics 
obtained from the references given in the section entitled Educational 
Populations. 



(1) The entire population would submit admissions data 
the first year; 40% of the high school population 
and 35% of the higher educational population would 
submit admission data in subsequent years. 

(2) Twenty percent of the total population would submit 
graduation data each year. 

(3) The high school population would experience two 
registrations per year and the higher educational 
population three per year. 

These assumptions and the characters of data to be col- 
lected at admission, registration and graduation permit the calculation of the 
total number of characters to be collected each year. The volume of informa- 
tion to be collected by year is presented in Table IV-2. 
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TABLE IV-2 

TOTAL CHARACTERS IN MILLIONS 



Year 


Admission 


Registration 
High School College 


Graduation 


Total 


1971-72 


300 


^ 510 


565 


30 


1405 


1972-73 


118 


523 


587 


31 


1259 


1973-74 


121 


536 


608 


32 


1297 


1974-75 


124 


55C 


630 


33 


1337 


1977-78 


134 


575 


700 


35 


1444 


1980-81 


136 


595 


760 


36 


1527 


1983-84 


140 


595 


810 


, 37 


1582 


1986-87 


140 


595 


810 


37 


1582 


1989-90 


140 


595 


810 


37 


1582 



Si ?ce the collection of information from the institutions assumes that insti 
tutional student information systems will provide the mechanism through which 
the proposed system will obtain data, a measure of the increase in the data 
collection tasks in the institutions is needed so that the additional expenses 
which are imposed by the Student Flow Information System can be isolated. 

The additional characters of data which must be collected, presented as incre- 
mental characters, are shown in Appendix F. The total incremental characters 
for admission, registration and graduation are summarized below in Table IV-3. 



TABLE IV-3 



INCREMENTAL DATA COLLECTION CHARACTERS 



High School 

Admission 13 
Registration 19 
Graduation 0 



Junior College 

40 

84 

0 



State College 

40 

84 

0 



University 

40 

84 

0 
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The information in Table IV-3, when multiplied by the appropriate populations, 
(Table IV-1), provides an estimate of the additional volume of information 
which must be added to the institutional student information systems if these 
systems are to supply the data required by the proposed Student Flow Informa- 
tion System. The additional volume of information is shown in Table IV-4 . 

TABLE IV-4 

INCREMENTAL CHARACTERS IN MILLIONS 



Admissions Registration 





High School 


College 


High School 


College 




Year 


(13 Characters) 


(40 Characters) 


(19 Characters) (84 Characters) 


Total 


1971-72 


7.7 


14.8 


56.0 


254.0 


332.5 


1972-73 


7.9 


15.4 


57.0 


264.0 


244.3 


1973-74 


8.1 


16.0 


58.0 


274.0 


256.1 


1974-75 


8.2 


16.6 


59.0 


284.0 


367.8 


1977-78 


8.5 


18.2 


62.0 


312.0 


400,7 


1980-81 


8.3 


20.0 


61.0 


341.0 


430.3 


1983-84 


8.3 


21.0 


61.0 


364.0 


454.3 


1986-87 


8.3 


21.0 


61.0 


364.0 


454.3 


1989-90 


8.3 


21.0 


61.0 


364.0 


454.3 




The cost of collecting data was 


estimated on the 


basis 



of the effort required to keypunch and verify the characters of data which 
are to be collected. A rate of $6. 25/hour was used to estimate the labor, 
machine time, supervisory effort and general overhead associated with this 
process. Based upon the type of data to be used, it was assumed that 7000 
characters of data could be keypunched per hour. When verification of the 
keypunched data was included, a combined rate of $1.78/1000 characters of 
information was obtained. By applying this rate to the total and incremental 
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characters of information to be collected, (Tables IV-2 and IV- 3) , an estimate 
of the data collection costs of the Student Flow Information System was obtained. 
This estimate is presented as Table IV-5 and the cost of both alternatives is 

shown graphically in Figure IV-2. 



Year 


Variable Cost of 
Incremental Data 
Collection 


TABLE IV-5 

COLLECTION COSTS 
(IN MILLIONS) 

Fixed Cost of 
Incremental 
Data Collection 


Total Cost 
of Incremental 
Data Collection 


Cost of 
Total Data 
Collection 


1970-71 




0.400 


0.400 




1971-72 


0.591 


0.020 


0.611 


2.51 


1972-73 


0.612 


0.020 


0.632 


2.20 


1973-74 


0.633 


0.020 


0.653 


2.27 


1974-75 


0.656 


0.020 


0.676 


2.36 


1977-78 


0.714 


0.020 


0.734 


2.57 


1980-81 


0.768 


0.020 


0.788 


2.74 


1983-84 


0.810 


0.020 


0.830 


2.82 


1986-87 


0.810 


0.020 


0.830 


2.82 


1989-90 


0.810 


0.020 


0.830 


2.82 



The alternative of incremental data collection has 
associated with it certain fixed costs of integrating the proposed system into 
the various institutional information systems. These costs (such as re-designing 
forms, writing conversion programs, and processing information yearly), have 
been shown by year in Table IV-5 under the columns ’’Fixed Cost of Incremental 
Data Collection.” 
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THOUSANDS OF DOLLARS 



FIGURE IV-2 



COLLECTION COST 




(A) FIXED COST OF INCREMENTAL (C) 

DATA COLLECTION 

(B) VARIABLE COST OF COLLECTING 
INCREMENTAL CHARACTERS 



TOTAL COST OF INCREMENTAL 
DATA COLLECTION 

VARIABLE COST OF COLLECTING 
ALL INFORMATION 



ERIC 
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IV, B, Operation (cont.) 



In order to provide the proper perspective for com- 
paring the alternatives of total vs incremental characters the total character 
collection cost (Table IV-5) was developed by calculating the cost of key- 
punching and verifying all characters of information. The total character 
collection cost is not meant as an accurate measure of the cost of pursuing 
that alternative. It is however developed as a yardstick against which the 
economies of incremental data collection can be compared. For this reason, 
no attempt has been made to increase the total collection cost to reflect the 
difficulties of obtaining accurate and complete data documents for use as 
input to the keypunching process. 

b. Data from Individuals 

The costs associated with obtaining information from 
individuals through the follow-up system are directly related to the sample 
size chosen. Once a sample is drawn the costs can be estimated according to 
the tasks required in the follow-up procedures - mailing questionnaires, pro- 
cessing returned documents, and locating non-respondents. Computer processing 
and staffing costs are included in the estimates for those items in their 
respective portions of this report. 

By applying the 15% sampling rate, developed in 
Chapter II, to the projected number of exits from the educational system, 
the number of students who comprise the follow-up population (Table II-5) 
was | obtained. The follow-up population represents the basis for the 
costs which are incurred in these areas: 

Mailing and Materials - Questionnaires or newsletters 
were iassumed to require one page printed on both sides involving printing 
costs of $155 per 5,000 copies. Envelopes were priced at $23.90 per thousand 
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IV, B, Operation (cont.) 



and rail room processing at 1.8 cents per piece. These three items amounted 
to 7. .3 cents per item. Postal rates run 6 cents regular or meter stamp, 

8 cents business reply, and 10 cents per item returned with address correc- 
tions. The following assumptions were made: one newsletter would be mailed 

to each individual per year, one address correction and followup mailing 
would occur for 30% of the followup students and an average of two question- 
naire mailing waves would be required. Using these figures, a mailing and 
materials rate of 47.4 cents per individual was obtained. An additional 
postage cost of 8 cents occurs for each questionnaire returned. 

Processing of Returned Documents - Returned question- 
naires were assumed to require minor coding at the rate of 30 questionnaires 
per hour. Keypunching and verification were based on 200 characters per 
questionnaire, 50 characters per address correction, and a rate of 7,000 char- 
acters per hour. Based on these assumptions and keypunch or clerical services 
at $6.25 per hour, processing costs are estimated at 56 cents per returned 
questionnaire. Processing of address corrections from postal returns is 
estimated at 9 cents for 30 percent of the followup system population. 

Location of Nonrespondents - With a one hour maximum 
time limit imposed on the Retail Credit Association, project TALENT experi- 
enced a cost of approximately $10 per located nonrespondent with a 72% 
success ratio. Allowing for a two hour limit and increased labor rates the 
cost of locating nonrespondents was estimated at $25 per individual in a 
10 percent sample of nonrespondents. 

Using the followup system population projections of 
Table T I-5 and expected response rates, the annual cost of the followup 
system was calculated and shown in Table TV-6. There we find the annual cost 
starts at $93,000 in fiscal 1972-73 and increases steadily until fiscal 
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TABLE I V-6 

FOLLOW-UP COSTS IN THOUSANDS OF DOLLARS 
Material & Locating Processing Total 



Year 


Mailing 


Non-Re spondent s 


Returned Documents 


Cost 


1972 


35 


50 


8 


93 


1973 


62 


62 


54 


178 


1974 


87 


75 


78 


240 


1977 


153 


110 


1U2 


405 


1980 


209 


137 


195 


541 


1983 


251 


157 


23 k 


64* 


1986 


268 


165 


251 


684 


1989 


272 


167 


257 


696 
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IV, B, Operation (cont.) 



1989-90, where it starts stabilizing at $696,000. This assumes that a sample 
is drawn at the end of fiscal 1971-72 and questionnaires are mailed in fiscal 
1972-73. As noted before, these figures do not include computer processing, 
administrative, or technical staffing costs. These latter items which 
include questionnaire design, analysis and reporting are included in the 
estimated staffing and processing costs of the overall system. 

3. Central Processing Costs 

Ideally, the estimates of central processing costs are made 
with detailed knowledge of the processing programs. Since the detail of the 
system and the programs is known only in general terms, these costs are esti- 
mated by relying upon the experience of the contractor for similar projects, 
and by the magnitude of the data handling and storage tasks. 

To obtain an estimate of the amount of computer processing 
required for the proposed Student Flow Information System, an analysis was 
made of a system developed by the contractor covering <?ome 365,000 individuals 
in 33 state operated institutions. The data record on an individual varies 
from 200 to 535 characters with all processing being accomplished on a medium 
scale computer. The processing averages 46 hours a week and includes: 

. A weekly updating cycle of 3-1/4 hours 

. Administrative reporting - 30 hours/month 

. Research and statistical reporting process - 
18 hours /week 

. Special request reports - 15 hours /week 

. Inquiry processing - 12 hours /month 
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IV, B, Operation (cont.) 



The Student Flow Information System processing will be quite 
similar although the system will cover more than six times as many individuals 
initially. From the population data (Figure IV-1) the number of students or 
individuals included in the computer system after the first year of operation 
is 2.5 million. This will be increased by 500,000 records during the second 
year so that the total records in the system number 3 million at the end of 
that year. The average number of characters in a data record for this com- 
bined population will be approximately 400 characters. Thus, the data file 
is some 12 x 10 8 characters. Based on an average character storage capacity 
of 16 x 10 8 characters per reel of magnetic tape (800 b.p.i.), 75 reels will 
be required at the end of the second year for record storage. 

Recognizing that the Student Flow Information System is 
quit* large and that the updating process is quarterly, it appears reason- 
able to assume that processing operations for the Student Flow Information 
System will be between 40 and 60 hours per week when the system is fully 
operational. 



The size of the processing requirement implies a minimum of 
a dedicated medium scale computer. This also implies that the processing 
could be accomplished on a large-scale computer which was devoted to the 
processing of a number of systems one of which is the proposed system. 

Either alternative „ould result in the same approximate processing costs. 
Thus, for the purpose of obtaining a cost estimate, the first alternative 

will be used. 



A medium-scale computer when equipped with printer, card-read/ 
punch, console and other normal devices, rents for about $25,000 per month or 
$300,000 annually. The staff to operate the computer on a two shift basis 
should include four operators (3. 50 /hour), one keypunch operator (2.50/hour), 
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IV, B, Operation (cont.) 



two programmers ($650/month) , one librarian input-control clerk ($500 /month) 
and one supervisor ($800/month) . At the above rates and adding 35% for 
employer costs, the staffing cost approximates $100, 000 /year. The computer 
center and its staff will require approximately 3,000 square feet of prime 
space which rents for $1.00 per square foot per month. Thus, the total 
annual cost for space will be approximately $36,000. In summary the central 
processing cost will be approximately $436,000 annually - Figure IV-3. 

If one compares the central processing cost with that of con 
tracting with a service bureau to perform the computer processing, an indi- 
cation of the accuracy of the central processing cost can be obtained. The 
40 to 60 hours per week required for the processing of the proposed system 
and an approximate hourly rate of $200 per hour for a medium scale computer 
yield a total annual cost of $416,000 to $624,000. These figures are quite 
close to those shown in Figure IV-3. 

C. STAFFING COSTS 



The proposed Student Flow Information System will gather and 
report upon information obtained from both public and private secondary and 
higher educational institutions. Because of such broad responsibilities, it 
is necessary that a permanent project staff be assigned the task of coordi- 
nating the design and operation of the pfoposed system. The project staff 
would have the overall responsibility of directing and monitoring the success 
of the system and in particular would be responsible for: 

. Design of the computer processing system 

. Development of questionnaires for use in educational 
and followup data collection systems 

. Data analysis and interpretation 
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THOUSANDS OF DOLLARS 



FIGURE IV-3 



CENTRAL PROCESSING COST 
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IV, C, Staffing Costs (cont.) 



. Preparation of reports 

. Budgeting for the project 

• Coordination with educational institutions 

While the design of the computer processing system should be a 
contracted service, the project director and key technical assistants would 
be involved with the contractor from the beginning of the design phase 
(Fiscal 1969-70) . 

In addition to the normal secretarial help, this staff will 
require clerical assistance for mailing, filing, typing and similar activities. 
The clerical assistance requirement will increase from year to year as the 
volume of this effort increases. 

Costs for the staff have been determined as follows: 

Positions: Director - $25, 000 /Year 

Technical Assistant - $20, 000 /Year 
Clerical - $7, 200/Year 

Overhead: Assumed to be 30% 

Assuming that the project will be partially staffed (Director, 
three technical assistants and secretary) in fiscal 1969-70, the staffing 
costs will be approximately $50,000 in 1969-70 and $125,000 in fiscal 1970-71. 
Adding six clerks when the system becomes operational in fiscal 1971-72 
increases the staffing costs to approximately $183,000. For purposes of 
estimating future staffing costs, it is assumed that salary increases and 
additional staff will add $15,000 each fiscal year from 1972-73 to 1989-90. 
These estimates are shown graphically in Figure IV-4. 
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THOUSANDS OF DOLLARS 



FIGURE IV-4 



PROJECT STAFFING COSTS 
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IV, Costs (cont.) 



D. COST SUMMARY 



The design, programming, operation and staffing costs are sum- 
marized in Table IV-8 and Figure IV-5 to provide a total cost for the pro- 
posed Student Flow Information System for each fiscal year. The estimated 
system cost is presented as a total cost obtained from the estimates of pre- 
vious sections and a range which reflects the reasonableness of the estimates. 

One of the most significant cost estimates is that of data col- 
lection. Accompanying this dollar significance is the vulnerability of some 
of the logic and projections of data upon which the cost estimate is based. 

An example is the selection of incremental characters which was made from 
the contractors experience and discussion with representatives of approxi- 
mately ten institutions. 



Using the assumption that the number of incremental characters In 
the calculations needs to be increased by 100%, the data collection costs 
must essentially be doubled. The total costs of operating the system each 
year would be increased between 40 and 50 percent. Though a doubling of the 
incremental characters to be collected has not been indicated by previous 
findings, a total cost based on this assumption indicates that the maximum 
total cost will not be more than 1-1/2 times the estimated cost presented in 
Table IV-8. 



On the other hand, if the incremental data collected is halved, 
it could be expected that the total systems cost would be reduced by approxi- 
mately 25 percent, thus indicating a minimum total cost of approximately 
75 percent of the total estimated cost. 
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(4) Includes cost of computer center, staff, supplies and equipment rental for six (6) months. 

(5) Costs shown on this line and below are subject to revision during detailed design. Further 
they will be incurred only if system implementation is approved in 1970-71. 



THOUSANDS OF DOLLARS 



FIGHRE IV- 5 



TOTAL SYSTEMS COST BY YEAR 




Page 74 





IV, D, Cost Summary (cont.) 



An attempt was made to determine the magnitude of the continuing 
investment which is being made by the educational institutions in administra- 
tive data processing. It is felt that this figure could provide an important 
insight into the extent which the educational institutions are relying upon 
data processing techniques to automate the information handling tasks of the 
institutions. One of the basic planks in the argument for the design of the 
proposed system is that the educational world is "going our way". If measures 
of the amount being spent were known, an estimate of the relative magnitude 
of the additional cost to be incurred by adding the proposed system to those 
being developed could be obtained. Unfortunately the usefulness of this 
information is exceeded by the difficulty of obtaining it. A measure of the 
annual cost of the administrative data processing activities was obtained 
from the University of California; approximately three million dollars in 
1967-68. Since this was virtually the only usable data which was available, 
a conservative extrapolation was made using this figure as a base. 

If one assumes that the University of California is spending 
approximately three million dollars per year in administrative data processing, 
one can conservatively estimate that the state colleges, junior colleges, and 
secondary schools will spend at least a like amount to maintain the informa- 
tion concerning their students. This estimate is seen to be conservative 
when one compares the relative size of the educational population served by 
the universities with that which is served by the secondary schools, community 
colleges, and state colleges. Thus, a figure of 12 million (4 times the 
expenditure by the university system) is indicated. If one applies the pro- 
jected increase in expenditures in this area (12% per year), a conservative 
estimate of the level of expenditure in 1970-71 would be approximately 
15 million; the actual figure would undoubtedly be much higher. 



IV, D, Cost Summary (cent.) 



By comparing this estimate with the total cost of the proposed 
system In fiscal 1971-72, one can see that approximately 8Z would have to be 
added to the planned expenditures to obtain the benefits to be derived from 
the proposed Student Flow Information System. 
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V. 



SUMMARY 



In previous chapters the reasons, rationale, design and cost of a 
Student Flow Information System have been developed. The major assumptions 
set forth were those of the increasing data processing capability of the 
various groups within the educational system and their ability to furnish a 
maj r, rtion of the data required by the proposed system. Arguments have 
been presented which indicate that the direction being taken by the educational 
institutions is one toward increasing use of data processing equipment. It is 
evident that developments are taking place within each educational group, but 
it is felt that the coordination between groups is slight. 

A. COORDINATION 

The contractor has met and discussed the problems of coordination 
with representatives of the University of California and other institutions. 

The task within the University of California is one of designing and developing 
common data systems for the University. They are directly engaged in 
coordinating the requirements of the various campuses of the University into 
one common information system effort — an effort which provides a common basis 
for the requirements of th & university system as a whole and whic\ is suffi- 
ciently flexible to permit the varying needs of each individual campus to be 
met. The representatives of the University of California, as well as many 
other individuals from the junior colleges and state colleges, have expressed 
on several occasions the need for coordination between educational groups. 

The desire for coordination is usually expressed concurrently with a realization 
that the proposed Student Flow Information System, being a system which requires 
data from all educational groups, can best provide the coordination desired. 

Since the proposed system will require that data be furnished in 
common formats and coding structures, it will provide a tremendous impetus to 
establish uniform coding of data. Capitalizing on the requirements of the 
proposed system will provide the most effective and economical method of 



V, A, Coordination (cont.) 



establishing common coding structures and paving the way for future information 
interchanges. With a small degree of foresight, one can readily comprehend the 
future importance of the type of information which will be collected within the 
institutions. The proposed system is but one of many requirements which will 
be established locally, within the state, and nationally. The commonality 
which was found between the information collected by each campus for its 
purpose and that information required by the proposed system will be repeated 

many times over. 

Achieving the degree of coordination required will undoub tedly 
require substantial effort in the design phases of the proposed system. This 
effort has been recognized and included in the cost estimates. It has also 
been recognized that the additional burden of collecting information, which is 
not common to the institutional information system and the proposed system, is 
a burden which should be supported by the budget of the proposed system. A 
major portion of the estimated cost is thus derived from the reimbursement due 
the institutions for their efforts in collecting incremental data. Reimburse- 
ment is a new and revolutionary concept in the educational world. Currently, 
the state and federal governments require that certain information be prepared 
and forwarded to various agencies. The institutions have not been compensated 
for the efforts required in compiling such information. An example is the 
recent requirement for information concerning the ethnic origin of the students 
attending institutions of higher education throughout the country which is 
required by the U.S. Office of Education. It should be recognized that the added 
incentive from the reimbursements will have a positive effect upon the coordina- 
tion effort. In the past, coordination has been argued on its merit alone. 

Never before, to our knowledge, has it been suggested that a small portion of 
the cost of such an effort would be financed from outside the institutions. 
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V, A, Coordination (cont.) 



It has been the contractor’s experience that most educational 
groups are in support of a coordinated effort toward the development of inf or 
mation systems. It is clear that the proposed system provides a great oppor- 
tunity to enhance the coordination among the groups. Thus, it should be 
recognized that one of the perhaps most important benefits of the proposed 
system will be the practicality and ease of obtaining and combining information 
from the institutions within the educational system. 

B. ORGANIZATIONAL IMPLICATIONS 

When a system as large as the proposed Student Flow Information 
System is contemplated, there are a number of considerations which must be 
discussed. Two of these considerations have not been touched upon — organiza- 
tional implications and confidentiality. 

The success of a project of this magnitude can be influenced 
considerably by the organizational responsibility established for the project. 
The assignment of responsibility is significant since there is no one directing 
agency for education within the executive (or operating) areas of state govern- 
ment. The Department of Education is a coordinating agency for elementary and 
secondary education, and the Coordinating Council for Higher Education is the 
coordinating body for public higher institutions. private educational 
facilities are private enterprises. 

While the Joint Legislative Committee on Higher Education will 
supply the initiative to undertake this project, the operating responsibility 
cannot, with any logic, be assigned to any organizational entity within the 
Legislature. The Project Director and his staff should not be established as 
a separate organizational entity. Since the requirement for the system is 
primarily from the Legislature, the Director must be responsible to that body. 
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V, B, Organizational Implications (cont.) 

Thus, it is recommended the Director and his staff be assigned to the 
Coordinating Council for Higher Education, the advisory organization to the 
Legislature on matters relating to higher education. 

The computing operations can and should be considered separately 
from the Project Director and his staff. None of the educational organizations 
as of this date have the computing capacity required for the Student Flow 
Information System. In general, these organizations are limited in capability 
co that required for their internal operation. Therefore, the assignment of 
the computer processing to any of these institutions must be accompanied by 
the appropriate resources to acquire staff and hardware. It is doubtful however 
that the operation should be directly related to any one educational institution. 

The computer processing could be contracted through a service 
bureau. While the rates at service bureaus vary according to their particular 
charging practices, the cost of this alternative, as developed in Chapter IV, 
should approximate $416,000 to $623,000 per year. As was demonstrated in 
Chapter IV, this cost is comparable to the cost of operational staff, facility, 
and computer, and this alternative has the advantage of placing the complex 
operation in an experienced organization. Thus, the use o l a service bureau 
appears to be an attractive alternative. 

C. CONFIDENTIALITY 

As with other systems where large amounts of data are related to 
individuals, there will be opposition to the establishment of the Student Flow 
Information System from those who are concerned about the privacy of the 
individual and the malicious use of information. Recognizing and agreeing with 
this concern leads to the investigation of methods of safeguarding the informa- 
tion and protecting the individual's right to privacy. 
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V, C, Confidentiality (cont.) 



The proposed system depends heavily upon the ability to match 
students over a period of time. This matching can only be performed by relying 
upon information which identifies individuals. Thus, it becomes necessary to 
collect individual identity information and mandatory that this information be 
safeguarded. It is recommended that the personal identity information collected 
by the proposed system be protected by legislation which would restrict its use 
to the purposes for which it was originally collected. In particular, it is 
felt that certain groups (internal revenue, state franchise tax board, etc.) 
should be explicitly forbidden from using the information. 

If any information from the proposed system is to be used in 
research projects, it should only be made available to researchers as data 
which cannot be related to individual persons. This can be done by eliminating 
all personal identify information prior to the use of the data base by any one 
other than that group which is responsible for the system. Similar projects 
such as TALENT and SCOPE have used this policy quite effectively to maintain 
the individual's privacy and to prevent the misuse of information. 

It would be worthwhile to actively publicize the objectives of the 
proposed system and the safeguards which are an integral part of the system 
prior to its implementation. The experience of TALENT and SCOPE indicate that 
the most serious objections to systems of this type are the result of a mis- 
understanding of the goals of the system and an apparent Tack of concern, on 
the part of those who advocate the system, for the right to privacy. It is 
easily seen that an ounce of prevention in publicizing widely the goals and 
safeguards which are an integral part of the proposed system could yield large 
dividends in cooperation and support. 
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V, Summary (cont.) 



D. PERFORMANCE 

It is felt that design, programming, and operation of the Student 
Flow Information System could be best accomplished by relying upon the project 
director and his staff to direct the efforts of system design, programming and 
operation. Since an extensive staff of analysts and programmers has not been 
provided under the project director, it is reasonable to expect that the 
system design, programming, and possibly the operation will be performed under 
a contract with firms having capabilities in these areas. The coordination 
required in the systems design phases will require an unbiased effort— one 
which clearly cannot be performed by any one educational group. Thus, it is 
reasonable to expect that the project director and his staff perform as contract 
administrators who provide the impetus and direction of the effort but who do 
not actually perform the work. 

E. TIMING 

In previous chapters, the current and future efforts within each 
educational group have been presented and the need for a coordination of these 
efforts has been demonstrated. Since many of these efforts, particularly in 
the university system, have already begun, the timing considerations become 
very important. It will undoubtedly be less costly and difficult to integrate 
the requirements of the Student Flow Information System into the information 
systems of the educational groups prior to that time when the latter systems 
are fully operational. The best time to combine the data collection tasks will 
be during the design phases of both the proposed system and the campus informa- 
tion systems. Thus, it becomes necessary to look toward designing the proposed 
system at the earliest possible time. The time schedules presented in previous 
chapters represent a realistic estimate for the tasks which must be accomplished. 
Included in these estimates are time allowances for legislative approval, 
systems design, programming and implementation of the system. 
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V, E, Timing (cont.) 



The Student Flow Information System offers the best potential 
solution to the problem of providing better information for the members of 
the California Legislature. The costs associated with the design, implementa- 
tion and operation of such a system must be considered in comparison to the 
benefits that may accrue to the state, the educational system, and to the 
students themselves. It has been clearly demonstrated that similar efforts 
are currently in progress at both the secondary and higher educational insti- 
tutions. If the coordination of the proposed system and those of the 
educational groups is to be effective, it is necessary to begin the detailed 
design as soon as possible. 
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Appendix A 



PERSONAL IDENTITY INFORMATION 



Name 

Maiden Name 

Address - Permanent 
Current 

Social Security Number 
Selective Service Number 



Sex 

Ethnic Origin 

Date of Birth 

State or Country of Birth 

Country of Citizenship 



PARENTAL FAMILY BACKGROUND 
Parent 8 

Living or Deceased 
Marital Status 



PRESENT FATHER OR MALE GUARDIAN 

Name 

Address 

Relationship 

Occupation - Type 

Income Range 

Highest Grade Completed 

Degree Level 

State or Country of Birth 
Year of Birth 
Country of Citizenship 
Bilingual 



PRESENT MOTHER OR FEMALE GUARDIAN 

Name 

Address 

Relationship 

Occupation - Type 

Income Range 

Highest Grade Completed 

Degree Level 

State or Country of Birth 
Year of Birth 
Country of Citizenship 
Bilingual 



BROTHERS AND SISTERS 

Number and Age of Each 
Number Entered College 
Number Graduated from College 
Other Legal Dependents of Parents 
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Appendix A 



MARITAL FAMILY BACKGROUND 

Marital Status Children 

Spouse - Employed Date of Birth of Each 

Full - Part Time Number of Other Legal Dependents 

Annual Income 

Student 

Full - Part Time 
Highest Grade Level Attained 



STUDENT BACKGROUND EDUCATIONAL DATA 



Last Elementary School Attended 
What State 
How Many Years 
Other High Schools Attended 
What State 

Number of Years in Each 
Other Colleges Attended 
Name 

Location 
Number of Years 
Degree 
Level 

Year Awarded 
Grade Point Average 



Last high School Attended 
What State 

What County (California only) 

How Man/ Years 

Graduated? 

Year of Graduation 
Size of Graduating Class 
Class Standing (percentile) 
Test Results 
Achievement 
Aptitude 
Other 

Vocational Schools Completed 
Type 

Year of Completion 
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EDUCATIONAL OBJECTIVES 

Level of Aspiration 
Leave High School 
High School Certificate 
High School Diploma 
Junior College Degree 
Bachelor's Degree 
Master's Degree 
Doctor's Degree 
Specialized Degree 
Vocational Aspiration 
(Categorize) 



CURRENT EDUCATIONAL DATA 

School Attending 
Naoe 

Locution 

Full /Part Time 

Grade Level 

Grade Point Average 

Class Standing (percentile) 

Major Field or Curriculum 



STUDENT ECONOMIC DATA 



Employed 

During School 
Type Employment 
School Related 
Non-Related 
Average Hours /Week 
Weekly Earnings 
Vacation Time 
Full /Part Time 
Vacation Earnings 



Other Financial Resources 
(annual dollars) 

Parental Support 

Scholarships 

Fellowships 

G.I. Bill 

Educational Loans 

Company Reimbursement 

Other 

Educational and Other Costs 
Tuition and/or Fees 
Books and Supplies 
Room and Board 
Travel 

Other Related Expenses 
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FO LLOWUP 

First Time for Each Exit 
Reason for Leaving School 
Completed Degree /Diploma 
Health 
Drafted 
Financial 
Required at Home 
Grades 

Disciplinary 

Dissatisfied with School 

Marriage 

Other 

Major Field /Curriculum 
Currently Attending School 
Name 

Location 
Full /Part Time 
Grade Level 
Grade Point Average 
Vocational Schools Attended 
Type 

Year of Completion 



DATA 

Each Time Contacted 

Schools Attended Since Last Contact 
Name 

Location 
Number Semesters 
Full/Part Time 
Level Completed 
None 

High School Certificate 

High School Diploma 

Junior College 

Bachelor's Degree 

Master's Degree 

Doctor's Degree 

Specialized Degree 

Occupational History Since Last 
Contact 

For Each Job Held During Period 
Occupation Type 
Annual Income 
Number Years on Job 
Present Employment 
Full/Part Time 
Occupation Type 
Annual Income 
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Appendix B 



Director of Admissions and 

Registrar* University of California at Davis 



Chancellor* California Community Colleges 



Director of Admissions and 
Registrar* Sacramento State College 



Registrar* Sierra Jr. College 



Assistant Superintendent* Special Services 
and Programs Division* San Juan Unified 
School District 



Assistant Superintendent 
Data Processing Manager* 

Los Rios Jr. College District 



Director of Data Processing* 
Los Angeles City Schools 



Director of Admissions 
Registrar 

University of California at Los Angeles 



Director* Division of Research* 

Chancellor's Office* California State Colleges 



Representative of Institutional Studies* 
Long Beach State College 



Assistant Dean of Admissions* 
University of the Pacific 
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A. Student Identity Data 

1. Name 

2. Social Security Number 

3. Sex 

A. Date and Place of Birth 

5. Ethnic Origin (to include foreign student) 

6. Permanent Address 

B. Parental Family Data 

1. Name of a Parent or Guardian 

2. Relationship 

3. Occupation 

A. Educational Attainment 
5. Permanent Address 

C. Marital Family Data 

1. Marital Status (single or married) 

2. Number of Dependents - Age of Each 

3. Student Employment - Number of Hours per Week 

D. Student Background Educational Data 

1. Last High School Attended 
Name 

State (and County if California) 

2. Year of Graduation from High School 

3. High School Grades (or other index of achievement) 
A. Other Colleges Attended - Name and Location 

5. Degrees Obtained and Year Awarded 

6. SAT/ACT Test Scores 

E. Current Educational Data 

1. School Attending - Name and Location 

2. Grade Level (number of units completed) 

3. Major Field or Curriculum 

A. Full or Part Time (number of units enrolled in) 

F. Plans or Objectives 

1. Educational Objective (degree level) 

2. Vocational Aspirations 
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Admissions : 

1. Student Identity 
Name 

Social Security Number 
Sex 

Date of Birth 

Country of Birth /State if USA/County if California 
Ethnic Origin (to include foreign student) 

2. Parental Family Data 
Hale Parent or Guardian 

Relationship 

Occupation 

Educational Attainment 
Female Parent or Guardian 
Relationship 
Occupation 

Educational Attainment 

3. Student's Educational Background 
Last High School Attended 

Month , Year of Graduation from High School 

High School Grades (point average or other 
achievement index) 

Last College Attended 

Grade Point Average (last college attended) 

Degrees Obtained and Month /Year Awarded 
(maximum 4 degrees) 

SAT/ACT/Other Test Scores 

4. Current Educational Data 
School Enrolling In 



Page^S 



ERiC 



Characters 

30 

9 

1 

6 

6 

2 



1 

2 

1 

1 

2 

■m 

x 

6 

4 

10 

6 

3 

18 
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Appendix D 



5. Plans or Objectives 

Educational Objectives (degree level) 
Vocational Aspirations 

TOTAL 



Registration : 

1. Student Identity 

Name (last, first, middle) 

Social Security Number 
Permanent Address 

2. Parental Family Data 

Name of Parent or Guardian or Person 
who will know your location 

Address of Above 

3. Marital Family Data 

Marital Status (single or married) 

Number of Legal Dependents 
Age of Each Dependent 

Student Employment - No. Hours per Week 
during school semester 

4. Current Educational Data 
School Attending 

Grade Level (number of units completed) 

Major Field or Curriculum 

Full or Part Time (number of units enrolled in) 
Grade Point Average to Date 

TOTAL 



No. Characters 



2 

7 



139 



30 

9 

41 

30 

41 

1 

2 

2/Dependent 
(assume three) 

2 



6 

3 

4 
2 
3 

180 
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Graduation : No. Characters 

Name (last, first, middle) 30 

Social Security Number 9 

Date of Graduation 4 

Degree Awarded 1 

Major Field or Curriculum 4 

Grade Point Average 3 

School of Graduation _JL 

TOTAL 57 
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Identity and Location Data 
Name 

Social Security Number 
Date of Birth 
Address 

Name of Parent, Guardian, or Other Person 
who will know your location 

Address of Above Individual 

Marital Family Data 
Marital Status 
Number of Dependents 
Age of Each Dependent 

Current Educational Data 

Whether or Not Currently Attending School 

Name and Location of School Attending 

Full or Part Time Student (No. units enrolled in) 

Grade Level 

Major Field or Curriculum 
Educational Objective (degree level) 

Educational History Data 

Reason Left California Educational Institution 
(first contact only) 

Other Schools Attended Since Last Contact 
Number of Units Completed Each School 
Degrees Awarded and Year Obtained 

Vocational Training Data 

Type Vocational Training Completed 

Month and Year Completed 



30 

9 

6 

41 

30 

41 

1 

2 

2 /Dependent 

1 

6 

2 

1 

4 

2 



2 

6 /School 
3/School 
5 /Degree 

2 

4 
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6. Occupational and Income Data 

Whether or Not Currently Employed 1 
Current Occupation 2 
Full/Part Time Employment 1 
Number of Years Present Occupation 2 
Annual Income 1 
Vocational Objective 2 
Spouse Employed 1 
Spouse's Occupation 2 
Spouse's Annual Income 1 



^Assumes three dependents, one school and one degree since last contact. 
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Jr. 

Class of Data High School College 

ADMISSIONS 



Student Identity 

Social Security 9 

Ethnic Origin 

Parental Family 
Relationship 
Occupation 

Educational Attainment 

Student Educational Background 
Year of Graduation/High School 
High School Grades 
SAT/ACT/Other 

Current Educational Plans 
or Objectives 

Educational Objectives 2 

Vocational Aspirations 2 

Total 13 



2 

1 

2 

1 

2 

10 

18 



2 

2 

40 



REGISTRATION 



Student Identity 

Social Security 9 

Parental Family Data 

Name of Parent/Guardian or 
Person knowing your location 
Address of Above 

Marital Family Data 

Number of Legal Dependents 
Age of Each Dependent 
Student Employment 

Current Educational Data 
Grade Point Average 

Total 



2 2 

2/Dependent 2 /Dep . 
2 2 

3 

19 84 



State 

College 



2 

1 

2 

1 

2 

10 

18 



2 

2 

40 



30 

41 

2 

2 /Dep. 
2 

3 

84 



University 



2 



1 

2 

1 

2 

10 

18 

2 

2 

40 



30 

41 

2 

2 /Dep. 
2 

3 

84 



NOTE: Assumes three dependents. 



GRADUATION 

Total 



0 0 0 0 
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